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Abstract . The angular distribution of the polanzcd and elastically scattered neuli'ons from ‘'Be. has l>ecn studied using u modified form of Simon's 
itum\ The differential cross section has also been analyzed using Blatt and Beidenharn’s theory The experimental data for neiilrons in the energy 
ranj:c from 0 77 to 0.90 MeV have been fitted to the theoretical formulae. A reasonable agreement between the theoretical calculation and 
vpcninental data was found in both shape and magnitude ot polarization and cross .section
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The analysis o f  p o la r iz a t io n  d a ta  is  o f  m a jo r  im p o r ta n c e  in  
understanding th e  n u c le a r  m o d e l [K  2 ). T h e  c ro s s  s e c t io n  a n d  
polan/.aiion o f  e la s t ic a l ly  s c a t te r e d  n e u tr o n s  fro m  ^B c in  th e  
energy ran g e  0 .7 7  to  0 .9 0  M e V  h a s  b e e n  m e a s u re d  b y  L a n e  et. 
id 13]. T h is  e n e rg y  r a n g e  in c lu d e s  tw o  e n e rg y  le v e ls  in  th e  
compound n u c le u s  n a m e ly , E x  =  7 .3 7 1  a n d  7 .5 4 2  M e V  
icspcciively [4 ]. TTie q u a n tu m  s ta te s  o f  th e s e  tw o  le v e ls  a re  3 “ 
and 2^ re s p e c tiv e ly  a n d  th e  to ta l w id th s  a re  15 .7  a n d  6 .3  k e V  
fcspectively.
In p re v io u s  w o rk  (5 , 6 |,  th e  c a lc u la t io n  o f  th e  d if fe re n t ia l  
cros.s se c tio n  a n d  p o la r iz a t io n  h a v e  b e e n  c a r r ie d  o u t fo r  th e  
case o f s in g le  is o la te d  le v e l .
One s ta r ts  f ro m  th e  g e n e ra l  fo r m u la  o f  th e  d if fe re n t ia l  c ro s s  
J'ccijon an d  p o la r iz a t io n  o f  n e u tr o n s  in  th e  n e ig h b o u r h o o d  o f  
N-adjacent le v e ls , ta k in g  in to  a c c o u n t th e  p o te n tia l  c o n tr ib u tio n , 
^'he poten tia l m a y  b e  re p re s e n te d  in  a  p h e n o m e n o lo g ic a l m a n n e r , 
term s o f  th e  p h a s e  s h if ts  a n d  n o t o f  a  h a rd  s p h e r e  a s  lo n g  a s  
ihc phase sh if ts  a re  in d e p e n d e n t  o f  th e  to ta l  a n g u la r  m o m e n tu m  
iind the c h a n n e l sp in  r e p r e s e n ta t io n .
T he re a c t io n  m a t r ix  R f o r  th e  tr a n s i t io n  a s X io a 's 'X '  c a n  
w ritten  a s  a  s u m  o f  th e  p o te n t ia l  a n d  re s o n a n c e  m a tr ic e s  
and r e s p e c tiv e ly  ; th u s  w e  h a v e  [7 ]
Corresponding Author.
(.v'AVI/?L A7) = /?,(A) + /?,,(A). ( 1 )
U s in g  G o ld fa r b  a n d  R o o k  re s o n a n c e  fo rm u la  [8 ], o n e  g e ts  
an  e x p re ss io n  fo r ( A ) . T h e  e x p re ss io n  lo r  R^{A) lo r  N ad jacen t 
le v e ls  ta k e s  th e  a d d it iv e  fo m i
/? ,(A )  =  5 ^ j ^ ( A ( « ) ) , (2)
w h e re
w h e re
^  (A ( / i) )  =  ( s' X"in) J'{n)\R\sX(n) J {n))
=  J '(n ) IA r , .v A ( /i )  J (« ) )  (3)
( j 'A '( n )  J'(n) I I -V A ( /i)  J{n)) =
'T ----------------- 7 — ----------^
j ^ ( £ - £ ( « ) ) -  + ( ]  r ( n ) ) (4)
A  d ir e c t  s u b s t i tu t io n  o f  th e s e  re a c t io n  m a tr ic e s  in  B la t t  a n d  
B ie d e n h a m  fo rm u la  [9] o n e  g e ts  the g en e ra l fo rm u la  o f  d iffe ren tia l 
c ro s s  s e c t io n  [1 0 ] . A ls o  a  d ir e c t  s u b s t i tu t io n  o f  th e s e  re a c t io n  
m a t r ic e s  in  th e  S im o n 's  fo r m u la  f o r  p o la r iz a t io n  [1 1 ] , a f te r  
in t ro d u c in g  tw o  c o r r e c t io n s ,  n a m e ly , th e  H u b y  c o r re c tio n  [1 2 ]
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x Go{22'A,LO,J2^2 'A)Oi{22/2,LlJ^X^ i4)a n d  th e  n o n > n o rm a liz a tio n  c o r re c t io n  113], w e  g e t th e  g e n e ra l 
fo rm u la  o f  p o la r iz a tio n  [ 14].
F o r  th e  e la s t ic  s c a t te r in g  o f  n e u tro n s  by  ^B c a t  th e  d o m a in  xsin^O;;^^ c o s  -f -  2(p;^  ^ ~  j3 2 ) A)V^V>. lU})
o f  th e  m e n t io n e d  tw o  e n e rg y  le v e ls  in  th e  c o m p o u n d  n u c le u s  o f
th e  th e o re tic a l e x p re s s io n  o f  i (T\ )  c o u ld  be  e a s ily  re d u c e d  
to  th e  fo l lo w in g  fo rm  :
(5)
A ,A ,A ;A ;t
xGn{33y2. LO,22 A ) C , (3 3  >4, /-1 .2 2 3 4 )  
x s i n ( 2 v^;i^ +^<Px, - 2 V 'a, - 2 ?»a, + / ^ 2
Z ,
A| Ai
A, A, Aj
x G o * (3 3 3 4 .tO .J 2 A 2  'A)Gt{33y2,L\J2X2 'A)
xsin?>A, cos(2v^;i^ +(P2,^-y/, -2<p, -)3,)Di'j>{0.i>.O)
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Flfitrc !• (a-c) The angular variation of differencial cross section (left and vector polarization (right) for different incident energy tn MeV, as indicate 
in the right margin. Continuous curves represent the present calculation while the dotted curves are that due to Ref. [3].
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where c„ =[{E-E{n)f  +(>$ r„ )  ] and f a n d  arc the
partial widths for the neutron emission. The expression for the 
vector polarization will take the form
P P
(6)
Eqs (5) and (6) have been used to compute the theoretical 
estimation of differential cross section and polarization
P ligures ( 1 a-c) show the theoretical calculations as compared 
10 the experimental results as well as previous theoretical 
estimates. A reasonable fit has been obtained by simple two 
parameter ( f |„  and f 2„)iteration method. The best fitted values 
lor the partial widths for neutron emission r ,„  and r-2n have 
been found to be 15 and 6 keV respectively for the 7.371 and 
7  542 MeV levels in '®Be.
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